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[Document Name] Specification 

[Title of the Invention] Position Information 

Management System 

[What is Claimed is] 

[Claim 1] A position information management system wherein 
information from a positioning system is acquired in an 
information terminal and is processed in a central system so as 
to manage information on a position of the information terminal, 
wherein 

a plurality of kinds of positioning systems can be used, and 
an information terminal for automatically changing any of said 
positioning systems in an unavailable state so as to acquire a 
current position thereof by the use of the positioning system 
available, is used. 

[Claim 2] The position information management system as set 
forth in claim 1, wherein said information terminal includes a 
built-in device which detects a moving direction and a moving 
speed of said information terminal, and even when all of said 
positioning systems have become unavailable, said 
information terminal independently detects and displays its 
current position. 

[Claim 3] The position information management system as set 
forth in claim 1, wherein a third party can acquire the position 
of a holder of said information terminal through the central 
system. 

[Claim 4] The position information management system as set 
forth in claim 3, wherein the third party is the holder of said 
information terminal. 

[Claim 5] The position information management system as set 
forth in claim 3 or 4, wherein a movement of the current position 
of the holder of said information terminal is supervised, and when 
said holder of said information terminal has not moved from an 
identical site for a predetermined time period, an alarm is raised 
upon a judgement that an unusual 
situation has occurred to said holder. 

[Claim 6] The position information management system as set 
forth in claim 1, wherein said information terminal transmits 
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position information of a destination to the central system, 
thereby to automatically download map data of an appropriate scale 
from said central system on demand, the map data containing the 
current position of said information 

terminal and a position of the destination, and to display said 
map data. 

[Claim 7] The position information management system as set 
forth in claim 1, wherein said information terminal retains 
minimum map data of a region in which a holder thereof wants to 
move, in the form of an IC card. 

[Claim 8] The position information management system as set 
forth in claim 1, wherein said information terminal retains map 
data downloaded from the central system for a certain period of 
time, and when map data needed before becomes necessary again, 
it is searched for from within the map data retained in said 
information terminal and is displayed. 

[Claim 9] The position information management system as set 
forth in Claim 8, wherein said information terminal sets a time 
period for retaining map data of higher use frequency, to be longer 
than the certain period of time. 

[Claim 10] An information terminal capable of communicating 
with a central system for managing position information, for 
acquiring information from a positioning system so as to display 
information on a position of the information terminal, wherein 

an information terminal is configured to be able to use a 
plurality of kinds of positioning systems, and automatically 
change any of said positioning systems in an unavailable state 
so as to acquire a current position thereof by the use of the 
positioning system available. 

[Claim 11] The information terminal as set forth in claim 
10, further comprising a built-in device which detects a moving 
direction and a moving speed of said information terminal, and 
wherein even when all of said positioning systems have become 
unavailable, said information terminal independently determines 
and displays its current position. 

[Claim 12] The information terminal as set forth in claim 
10, wherein a third party can acquire the position of a holder 
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of said information terminal through the central system. 

[Claim 13] The information terminal as set forth in claim 
12, wherein the third party is the holder of said information 
terminal . 

[Claim 14] The information terminal as set forth in claim 
12 or 13, wherein a movement of the current position of the holder 
of said information terminal is supervised, and when said holder 
of said information terminal has not moved from an identical site 
for a predetermined time period, an alarm is raised upon a 
judgement that an unusual situation has occurred to said holder. 

[Claim 15] The information terminal as set forth in claim 
10, wherein said information terminal transmits position 
information of a destination to the central system, thereby to 
automatically download map data of an appropriate scale from said 
central system on demand, the map data containing the current 
position of said information terminal and a position of the 
destination, and to display said map data. 

[Claim 16] The information terminal as set forth in claim 
10, wherein said information terminal retains minimum map data 
of a region in which a holder thereof wants to move, in the form 
of an IC card. 

[Claim 17] The information terminal as set forth in claim 
10, wherein said information terminal retains map data downloaded 
from the central system for a certain period of time, and when 
map data needed before becomes necessary again, it is searched 
for from within the map data retained in said information terminal 
and is displayed. 

[Claim 18] The information terminal as set forth in claim 
17, wherein said information terminal sets a time period for 
retaining map data of higher use frequency, to be longer than the 
certain period of time. 

[Claim 19] The information terminal as set forth in claim 
10, wherein said information terminal is a terminal of portable 
telephone type, in which an antenna for the positioning systems 
is disposed in a cover for an input button portion of said 
information terminal. 

[claim 20] A portable radio terminal, comprising: 
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position information acquisition means for obtaining current 
position information; and 

means for transmitting the position information obtained by 
said position information acquisition means , to another equipment 
through a radio channel, in compliance with a request for said 
position information made through the radio channel by the other 
equipment . 

[Claim 21] The portable radio terminal as set forth in claim 

20, further comprising means for displaying a map which contains 
a destination, on the basis of position information of the 
destination . 

[Claim 22] The portable radio terminal as set forth in claim 

21, wherein the display means displays a map of an appropriate 
scale containing the current position of said portable radio 
terminal and said destination. 

[Claim 23] The portable radio terminal as set forth in claim 
20, further comprising: 

means connected to another equipment, for acquiring position 
information of a third party; and 

means for outputting the acquired position information of 
the third party. 

[Claim 24] A portable radio terminal, comprising: 

position information acquisition means for obtaining current 
position information on the basis of a radio wave from a satellite; 

means for connecting through a radio channel to a center which 
manages current position information of a plurality of portable 
radio telephone terminals; 

means for registering the current position information 
obtained by said position information acquisition means, in the 
center through the connection means; and 

means for acquiring a current position of the portable radio 
terminal of a third party from said center through said connection 
means . 

[Claim 25] The portable radio terminal as set forth in claim 
24, wherein an antenna for said position information acquisition 
means is disposed in a cover for an input button portion of said 
portable radio terminal. 
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[Claim 26] The portable radio terminal as set forth in claim 
24, further comprising means for displaying a map which contains 
the acquired current position of said portable radio terminal of 
the third party. 

[Claim 27] The portable radio terminal as set forth in claim 
2 6, wherein the display means displays a map of an appropriate 
scale containing a current position of said portable radio 
terminal itself and said current position of said portable radio 
terminal of said third party. 
[Detailed Explanation of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a system for managing the 
position information of pedestrians. 
[0002] 

[Prior Art Technology] 

Nowadays, a car navigation system wherein a terminal is 
mounted in an automobile so as to display the current position 
of the automobile has been put into practical use and put on the 
market . According to the car navigation system, anybody can reach 
a destination without getting lost even in an area which he/she 
visits for the first time, because the map of 

his/her surroundings is displayed with the current position, 
[0003] 

The car navigation system executes the processing of 
receiving radio waves from satellites so as to acquire the current 
position in terms of a latitude and a longitude, and reading out 
map information which contains the acquired latitude and 
longitude, from a memory device. 
[0004] 

Such car navigation operates to navigate the driving of the 
automobile . There has also been developed and put on sale a system 
wherein a person holds or carries a terminal of a portable type, 
on which his/her current position and pertinent map information 
are displayed so as to navigate the person. 
[0005] 

The personal navigation system also executes the processing 



of receiving radio waves from satellites so as to acquire the 
current position in terms of a latitude and a longitude, and 
displaying the stored map information with the current position. 
[0006] 

The system wherein the current position is determined by 
receiving the radio waves from the satellites in this manner, is 
called the GPS (Global Positioning System) . 
[0007] 

[Problems to be solved by this Invention] 

Meanwhile, in the navigation system as stated above, the 
current position is acquired by catching the radio waves from the 
satellites. Therefore, the system has the disadvantage of 
failing to operate in a location where the radio waves cannot be 
received from any of the satellites. 
[0008] 

Besides, in the system for navigating the movements of a 
person, the terminal to be held or carried by the person tends 
to be somewhat large in size because a CD-ROM or the like for 
storing map information is built therein. 

Therefore, an object of the present invention is to provide 
a position information management system of higher 
serviceability. 
[0009] 

[Means for solving the Problems] 

According to the present invention, in a system wherein 
information from a positioning system is acquired in an 
information terminal and is processed in a central system so as 
to manage information on a position of the information terminal, 
a position information management system is characterized by 
employing an information terminal which is adapted to utilize a 
plurality of kinds of positioning systems 

and to automatically change from any of the positioning systems 
in an unavailable state, to an available one of the positioning 
systems, so as to acquire a current position thereof by the use 
of the available positioning system. 
[0010] 

Further, an information terminal for use in the present 
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invention is one which can communicate with a central system for 
managing position information, and which acquires information 
from a positioning system so as to display information on a 
position of the information terminal, and is characterized by 
being adapted to utilize a plurality of kinds of positioning 
systems, and to automatically change from any of the positioning 
systems in an unavailable state, to an available one of the 
positioning systems, so as to acquire a current position of the 
information terminal by the use of the available positioning 
system. 
[0011] 

Alternatively, a portable radio terminal in the present 
invention is characterized by comprising position information 
acquisition means for obtaining current position information; and 
means for transmitting the position information obtained by the 
position information acquisition means, to another equipment 
through a radio channel, in compliance with a request for the 
position information made through the radio channel by the other 
equipment . 
[0012] 

In another aspect, a portable radio terminal is characterized 
by comprising position information acquisition means for 
obtaining current position information on the basis of a radio 
wave from a satellite; means for connecting through a radio 
channel to a center which manages current position information 
of a plurality of portable radio telephone terminals; means for 
registering the current position information obtained by the 
position information acquisition means in the center through the 
connection means; and means for acquiring a current position of 
the portable radio terminal of a third party from the center 
through the connection means. 
[0013] 

In this way, according to the present invention, a navigation 
function etc. does not become unusable for the reason that any 
of the positioning systems is unavailable, and the position 
information can be acquired and displayed by any method without 
fail. Therefore, the position information management system is 



8 



high in serviceability. 
[0014] 

Especially, according to the present invention, the 
information terminal or portable terminal can comprise a 
direction detector for independently reckoning its own position. 
Thus, even in a case where the GPS and other positioning systems 
are not available at all, the navigation function can be utilized 
as long as merely a starting point is known. 
[0015] 

Moreover, the portable terminal or information terminal is 
endowed with the function of retaining the minimum map data 
required of the terminal itself, in the form of an IC card, etc., 
whereby the number of times of downloading from the central system 
can be decreased. Also, the IC card is employed as a detachable 
storage medium, whereby the terminal itself 

can be made smaller in size than in case of employing a CD-ROM 
drive . 
[0016] 

The system of the present invention can offer a large number 
of other services, which will be described in conjunction with 
the drawings below. 
[0017] 

[Preferred Embodiments] 

Fig. 1 is- a block diagram showing the system architecture 
of a position information management system embodying the present 
invention . 

The system of the present invention comprises a central system 
10 which manages information in unified fashion, a portable remote 
terminal 11 which is carried by a person, a satellite 12 which 
serves for a GPS, a radio wave transmission tower 13 which serves 
for a D-GPS (Differential GPS), and an information offer point 

(radio marker) 33 which determines the 
position of the portable terminal 11 by radio waves. 

[0018] 

The portable terminal 11 includes the respective receivers 
of a GPS antenna 14, radio equipment 15 for a portable telephone, 
radio equipment 16 for a PHS, and radio equipment 17 for receiving 



radio waves from the radio marker 33. The respective receivers 
receive radio waves from corresponding radio-wave transmission 
stations, and deliver them to a controller 22. 
[0019] 

The controller 22 acquires the current position of the 
portable terminal 11 by the use of' the highest precision of 
position information among position information items obtained 
from the respective radio waves, and it lets the holder of the 
portable terminal 11 know the acquired current position by 
supplying a display unit 18 with the current position and a map 
of the surrounding area. Numeral 19 indicates a speaker, which 
is used in the case of sounding an alarm to the holder of the 
portable terminal 11. In the portable terminal 11, the minimum 
map information, such as the map information of a district to which 
the holder often goes, is stored as map data 21. In a case where 
the portable terminal 11 lies within the limits of the map data 
21, the controller 22 reads out the map data 21 and delivers it 
to the display unit 18. Further, the map data 21 stored in the 
portable terminal 11 should preferably be realized by mounting 
a detachable storage medium such as an IC card or miniature card. 
Thus, only the minimum map data of the zone where the holder wants 
to move need be installed, and an unnecessarily large storage 
capacity is not required. The embodiment therefore has the 
advantage that the portable terminal 11 can be reduced in size. 
[0020] 

A direction detector 20 in the portable terminal 11 serves 
to independently detect the movement of the portable terminal 11 
and specify the current position thereof in a case where none of 
the radio waves has arrived at the portable terminal 11. The 
direction detector 20 includes a gyrocompass and an acceleration 
sensor. The controller 22 calculates the moving direction and 
moved distance of the portable terminal 11 by processing 
information from the direction detector 20, and it outputs the 
resultant current position to the display unit 18. Particularly 
in a case where a three-dimensional gyro is employed and where 
acceleration sensors are arranged in three dimensions, the moving 
direction and moved distance of the portable terminal 11 in three 
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dimensions can be calculated. In this case, therefore, the 
portable terminal 11 can effect navigation independently in the 
situation where none of the radio waves can be received. 
[0021] 

The central system 10 is connected to radio equipment (a 
portable-telephone base station) 23 through a portable-telephone 
exchange 25 and also to radio equipment (a PHS base station) 24 
through a PHS exchange 2 6, and it provides the exchange of position 
information with the portable terminal 11, etc. An information 
providing unit 27 in the central system 10 retains map data 28 
which contains the position data of the portable-telephone and 
PHS base stations 23 and 24. In a case where the map data 21 
retained in the portable terminal 11 is insufficient to display 
the current position, the central system 10 sends the map data 
28 to the portable terminal 11 so as to permit the display of the 
current position. The position data of the portable-telephone 
or PHS base stations 23 or 24 respectively is used when the portable 
terminal 11 has to find its position from the site of the nearest 
portable-telephone base station or PHS base station for the reason 
that the radio waves from the GPS and the D-GPS are not receivable. 
[0022] 

In addition, the information providing unit 27 is connected 
with a home terminal 32 through a network or the like. Thus, it 
offers the position information of the portable terminal 11 in 
order to locate, for example, an old person or a child, who holds 
the portable terminal 11. 
[0023] 

The information providing point (radio marker) 33 is used 
in order that the portable terminal 11 may acquire the current 
position in the case where signals from the GPS, D-GPS, 
portable-telephone base station and PHS base station are not 
available. The information offer point 33 includes radio 
equipment 29, a controller 30 and position data 31. The position 
data 31 is the stored data of a latitude and a longitude where 
the information offer point 33 is disposed, and it is transmitted 
from the radio equipment 29 to the portable terminal 11 through 
the controller 30. On the side of the portable terminal 11, the 
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current position thereof is acquired on the basis of the latitude 
and longitude information transmitted from the information offer 
point 33. 
[0024] 

Fig. 2 is a flowchart showing a system changeover control 
process for the acquisition of the position information as 
performed by the controller 22 depicted in Fig. 1. 

The portable terminal 11 can acquire the position information 
by using any of the GPS, portable telephone, PHS and radio marker 
systems. The precision of the position information decreases in 
the order of the position information from the GPS, those from 
the portable-telephone base station and the PHS base station, and 
that from the radio marker. Therefore, the positioning systems 
or devices are automatically changed over successively toward 
those of lower precisions in such a manner that the GPS is used 
first for the acquisition of the current position, and then the 
second highest precision system is used if the GPS is unavailable . 
[0025] 

At step SI in Fig. 2, whether or not the signal from the GPS 
is being received is first determined. If the signal from the 
GPS is receivable, the position of the portable terminal (11 in 
Fig. 1) is determined using the GPS (step S5) . 
[0026] 

If the signal from the GPS is not receivable at the step SI, 
the flow of the control process advances to step S2, which serves 
to judge whether or not the position of the base station of the 
PHS or portable telephone system is available. The position of 
the base station of the PHS or portable telephone system can be 
obtained in such a way that a signal is transmitted from the 
portable terminal to the nearest base station, that the base 
station having received the signal transmits a signal to the 
central system 10, and that the central system at which the signal 
from the base station has arrived sends the position of the base 
station having received the transmitted signal from the portable 
terminal, back to the portable terminal . The position of the base 
station nearest to the portable terminal is regarded as the 
position of the holder of the portable terminal upon the 
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determination that the person holding the portable terminal lies 

in the vicinity of the position of the base station. 

[0027] 

Accordingly, in a case where the position of the base station 
of the PHS or portable telephone system is found at step S2, the 
position of the portable terminal or the holder thereof is 
acquired using the base station, as stated above, at step S6. 
[0028] 

In a case where the position of the base station of the PHS 
or portable telephone system is not found at step S2, as in the 
case where telephonic communication is impossible outside the 
service areas of the PHS and portable telephone system, whether 
or not the signal from the radio marker 33 can be received is judged 
at step S3. Radio markers are disposed at each of the main or 
important spots of a town, and generate a radio signals indicative 
of the latitude and longitude of the corresponding spot. 
[0029] 

If the portable terminal can receive the radio wave from the 
radio marker, the signal from the radio marker received by the 
radio equipment is used at step S7. More specifically, the 
current position of the portable terminal or the holder thereof 
is regarded as being substantially identical to the latitude and 
longitude of the nearest radio marker, and is displayed on the 
display unit as such. 
[0030] 

However, if the radio wave from the radio marker is. not 
receivable at step S3 either, the positioning is regarded as being 
impossible, and a display is presented to the holder to that effect 
(step S4) . 

In the case where the positioning is determined to be 
impossible at step S4, the direction detector 20 in Fig. 1 is used 
for calculating the moving direction and moved distance from the 
site where the position of the portable terminal was measured last. 
The current position of the portable terminal is reckoned on the 
basis of the calculated moving direction and moved distance, and 
is displayed on the display unit. 
[0031] 
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Fig. 3 illustrates the relationship between the map data to 
be displayed on the portable terminal and the display screen of 
the display unit. 

The left part of Fig. 3 illustrates the relationship between 
a screen display actually presented and the acquired map data. 
The map data includes data retained in the portable terminal and 
data downloaded from the central system. The map data items are 
divided into blocks in accordance with predetermined latitudinal 
and longitudinal limits and are managed by affixing Nos . to the 
respective blocks, as shown at the right part of this figure. 
[0032] 

By way of example, in the case shown in Fig. 3, the map data 
in a range which is larger than the actual display screen is loaded 
for display, and the range defined by (xl, yl) and (x2, y2) in 
terms of latitudes and longitudes is displayed. As seen in the 
table at the right part of Fig. 3, the loaded map data corresponds 
to map No. 1. Herein, the latitudinal limits are from xl to x2, 
while the longitudinal limits are from yl to y2 . 
[0033] 

When the latitude and longitude of the portable terminal at 
the current time have been found, the table as shown at the right 
part of Fig. 3 is referred to, and the map data whose latitudinal 
and longitudinal limits embrace the current latitude and, 
longitude of the portable terminal is loaded. 

When the current position of the portable terminal has changed 
up to the end of the loaded map data, the next map is loaded. The 
map data items are set so that the peripheral edges of the maps 
overlap each other, and at least two map data items contain the 
latitude and longitude of a current position near the end of the 
map data. In a case where the current position is near the end 
of the map data and where either of the map data items to be loaded 
is not definite, the direction in which the holder of the portable 
terminal has proceeded or moved till then is computed, and a map 
ahead in the proceeding direction is loaded. Further, in a case 
where the position of the portable terminal, is already at the 
end of the map data at the time of the turn-ON of the power source 
of the portable terminal, and where the proceeding direction of 



14 



the holder till then is unknown, it is possible, by way of example, 
that a map of smaller number is once loaded so as to acquire the 
proceeding direction, whereupon the next map of an adjacent zone 
is loaded as may be needed. 
[0034] 

Incidentally, the map data need not always be prepared so 
as to cover a range larger than the display screen as exemplified 
in Fig. 3, but the map of the zone which the display screen covers 
may well be displayed by managing in smaller divided regions 
beforehand and joining a plurality of map data items so as to output 
the joined map data items to the display screen. Also in this 
case, the map data with the plurality of map data items joined 
together is set to be somewhat larger than the display screen, 
and new map data is loaded on occasions as the position of the 
holder of the portable terminal changes. 
[0035] 

Fig. 4 is a flowchart showing a processing flow in the case 
of acquiring the current position and displaying a map. 

The map data display flow in the figure is performed by the 
controller 22 of the portable terminal 11. First, the user of 
the portable terminal 11 instructs the controller 22 to display 
the current position thereof at step S10. Then, the current 
position is obtained from the GPS at step Sll . Here, as described 
with reference to Fig. 2, in the case where the current position 
cannot be obtained with the GPS, it is obtained on the basis of 
the position of a base station of the PHS or portable telephone 
systems. Further, in the case where the position of such a base 
station is unavailable, the radio marker is utilized. Still 
further, in the case where the radio marker cannot be utilized, 
the direction detector 20 of the portable terminal 11 is used for 
calculating the proceeding direction and moved distance of the 
holder and for estimating the current position from the last 
position information obtained. On this occasion, a display is 
presented to the effect that the current position cannot be 
acquired and is being estimated by the direction detector 20. 
[0036] 

When the current position has been acquired at step Sll, the 
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next step S12 is executed to judge whether or not a map containing 
the current position is included in the map data 21 stored in the 
portable terminal 11. On condition that the map containing the 
current position is included in the map data 21 stored in the 
portable terminal 11, the flow advances to step S15, at which the 
map is displayed together with the current position. 
[0037] 

In contrast, if the map containing the current position is 
not included in the map data 21 stored in the portable terminal 
11, the controller 22 notifies the central system 10 of the current 
position at step S13. In the central system 10, the map data 
containing the received current position is searched for. The 
portable terminal 11 downloads the map data containing the current 
position from the central system 10 (step S14) . At step S15, the 
map is displayed on the display unit of the portable terminal 11, 
and the current position is simultaneously displayed in the map. 
The downloaded map data is stored in a memory as the map data 21 
of the portable terminal 11 . Thereafter, the flow returns to step 
Sll, and the acquisition of the current position and the display 
of the map as well as the current position are continued. 
[0038] 

The operation of displaying the current position may well 
be terminated by, for example, providing a display termination 
button in the portable terminal 11 beforehand and interrupting 
the flow of Fig. 4 subject to a depression of the button. 
Alternatively, the display operation may well be terminated by 
directly turning OFF the power source of the portable terminal 
11. 

[0039] 

Incidentally, in the case of acquiring the map data, it is 
not efficient to download the frequently used map data each time. 
Therefore, in addition to the map number and the latitude as well 
as the longitude, the number of times of display on the display 
screen and the date and time of the most recent access are recorded 
together in the map data 21 which is retained in the portable 
terminal 11. The map data is retained in the portable terminal 
11 for a predetermined time period, and the map data for which 
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a predetermined time period has expired since the date and time 
of the most recent access is erased on account of the limited 
storage capacity. Accordingly, the map data displayed in excess 
of a preset number of times during the predetermined time period 
is retained without being erased, by referring to the number of 
times of display on the display screen. In this way, frequent 
downloading of the same map data is avoided, and the storage 
capacity of the portable terminal can be effectively used. 
[0040] 

Fig. 5 is a flowchart showing the general process of an inquiry 
system for inquiring about the position of the holder of the 
portable terminal . 

The inquiry system is realized by utilizing the system of 
the present invention. It can be applied to a person, such as 
an old person, whose destination is unknown and whose actions need 
to be supervised. Accordingly, it can be used for the supervision 
of the action of not only an old, person, but also a child. 
[0041] 

First, the portable terminal regularly acquires the current 
position at every fixed time period by the use of the GPS etc. 
in order to find its position at the current time. Accordingly, 
whether or not the fixed time period has lapsed is judged as 
indicated at step S20, and the portable terminal transmits the 
acquired current position to the central system at step S21. 
[0042] 

In the central system, each time the current position sent 
from the portable terminal is received, it is logged (step S22) . 
Thus, the path which the holder of the portable terminal has 
followed is known at anytime. 
[0043] 

Here, in the case where the holder is not acquiring the current 
position on the portable terminal side, the process of issuing 
a call from the central system side to the portable terminal is 
executed, so as to acquire the current position (polling) . 
[0044] 

When- the user of the home terminal 32 needs to know where 
the holder of the portable terminal is now, he/she requests the 
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central system to report the position of the holder of the portable 
terminal (step S23) . Herein, the holder of the portable terminal 
is identified by an ID No., telephone No. or the like, of the 
portable terminal . Upon receiving the request for the 
acquisition of the current position from the home terminal, the 
central system judges whether or not the call can arrive at the 
portable terminal (step S24) . Whether or not arrival is possible, 
is judged depending upon whether or not the portable terminal has 
sent a response signal in reply to a call signal transmitted from 
the central system. 
[0045] 

In the case where the arrival has been judged impossible at 
step S24, the central system deduces the speed and direction of 
the portable terminal from the path thereof till now, and 
estimates the current position of the portable terminal, with 
reference to the log, at step S28, and it operates so as to display 
the estimated position on the home terminal (step S27) . On this 
occasion, a display is also presented to the effect that the 
arrival of the call at the portable terminal is impossible. Thus, 
the user of the home terminal understands that the displayed 
position is an estimated one. 
[0046] 

On the other hand, in the case where the arrival of the call 
has been judged possible at step S24, the central system commands 
the portable terminal to transmit a signal indicative of its 
current position. When the portable terminal receives the 
command (step S25) , it transmits a signal of the current position 
to the home terminal through the central system (step S26) . In 
the home terminal, the current position of the signal which has 
been sent from the portable terminal to this home terminal through 
the central system can be observed on a display unit (step S27) . 
[0047] 

Incidentally, a method of estimating the current position 
of the portable terminal in the central system may be as follows, 
by way of example: 

In such a case where, during the movement of the holder of 
the portable terminal over a long distance by some means of 
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transport, the moving direction and speed of the portable terminal 
can be estimated by extrapolation of GPS signals received 
infrequently near a window or GPS signals received on the occasion 
of transferring, and the current position can be estimated from 
the moving direction and speed in spite of the situation where 
GPS signals are not always able to be received. 
[0048] 

Alternatively, in such a case where, during the movement of 
the holder in an automobile, the moving direction and speed of 
the portable terminal can be computed even with the intermittent 
reception of GPS signals similarly to the above case, and the 
current position can be predicted according to its trend or 
general area as in the conjecture of the course of a typhoon in 
a weather forecast, from the moving direction and speed, in spite 
of the situation where GPS signals are not always able to be 
received . 
[0049] 

In this way, the supervisor who uses the home terminal can 
easily monitor the current position of the holder of the portable 
terminal merely by causing the old person or the child to carry 
the portable terminal. Therefore, the inquiry system can be used 
as a supervisory system very effectively. 
[0050] 

Fig. 6 is a flowchart showing processes in the case where 
the system of the present invention is applied to the acquisition 
of position information between portable terminals. 

The system shown in Fig. 5 corresponds to the case where the 
position information of the portable terminal is acquired by the 
home terminal. In contrast, in the example of the application 
shown in Fig. 6, the position information items are acquired 
between portable terminals, so that the holders of the portable 
terminals can mutually know where the other 
holders are. 
[0051] 

In the flow of the processes illustrated in Fig. 6, it is 
assumed that a specific holder of a portable terminal wants to 
know the current position of another holder who is set as a third 
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party, and that he/she displays the position of the third party 
on the display unit of his/her own portable terminal through the 
central system. 
[0052] 

First, the portable terminal carried by the third party is 
continually acquiring its current position by the use of the GPS, 
PHS, portable telephone system or radio marker. Further, in this 
portable terminal, whether or not a fixed time period has lapsed 
is judged (step S30) , and the acquired current position is 
transmitted to the central system for each fixed time period (step 
S31) . In the central system, the current position sent from the 
third party is logged (step S32) , and the path of movement which 
the third party has followed is known anytime. Here in the 
flowchart of Fig. 6, the step of transmitting the current position 
to the central system is not mentioned on the side of the specific 
holder carrying a portable terminal of the same construction. The 
reason therefor is that only the processes for knowing the current 
position of the third party by the specific holder are described. 
In practice, the portable terminal of the specific holder also 
transmits its current position to the central system every fixed 
time period, and the changes of its current position are also 
logged in the central system. Accordingly, the processes in Fig. 
6 which are executed by a specific holder can be similarly executed 
toward the specific holder by the third party. 
[0053] 

The specific holder who wants to know the current position 
of the third party, instructs his/her own portable terminal to 
display its position relative to the third party (step S3 3) . Thus, 
the portable terminal of the specific holder requests the central 
system to acquire the position of the third party (step S34) . On 
this occasion, the specific holder needs to identify the third 
party, and the ID No . , telephone No . or the like of the third party 
portable terminal is utilized for the identification. 
[0054] 

Upon receiving the request for the acquisition of the current 
position of the third party from the specific holder, the central 
system checks whether or not a call can arrive at the portable 
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terminal of the identified third party (step S35) . As stated 
before, whether or not the arrival is possible is checked 
depending upon whether or not the portable terminal of the third 
party responds to a call signal transmitted from the central 
system. 
[0055] 

In the case where the arrival is impossible, the central 
system examines the speed and proceeding direction of the 
identified third party by the changes from the current position 
previously logged, and thereby estimates the current position of 
the third party (step S39) , and it transmits a signal indicative 
of this estimated position to the portable terminal of the 
specific holder. The portable terminal of the specific holder 
receives the signal (step S40) , and it subsequently acquires its 
own position by the use of the GPS, the base station of the PHS 
or portable telephone system, or the radio marker (step S41) . The 
ensuing steps will be explained later. 
[0056] 

On the .other hand, in a case where the arrival at the third 
party is possible, the central system requests the portable 
terminal of the third party to transmit a signal indicative of 
its current position (step S36) . The portable terminal of the 
third party acquires its current position by the use of any of 
the GPS, PHS, portable telephone system and radio marker (step 
S37) , and it transmits the signal of its current position to the 
central system (step S38) . The central system transmits the 
signal of the current position of the third party to the portable 
terminal of the specific holder. Thus, the portable terminal of 
the specific holder receives the signal of the current position 
of the third party (step S40), and it subsequently acquires its 
own current position (step S41) . 
[0057] 

In the case where the current position of the third party 
has been found by the transmission from the third party or by the 
estimation in the central system, and where the current position 
of the specific holder himself /herself has been found, it is 
determined whether or not a map capable of displaying both the 
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positions of the third party and the specific holder is included 
in the map data 21 stored in the portable terminal of the specific 
holder (step S42) . In the case where the map data capable of such 
display is stored, it is displayed, and the positions of the 
specific holder and the identified third party are displayed on 
the map (step S4 5) . 
[0058] 

After the termination of the display operation, the 
processing flow in the portable terminal of the specific holder 
is returned to step S34 so as to repeatedly acquire and display 
the current positions of the third party and the specific holder 
himself /herself , for the purpose of continually displaying the 
relative positions. 
[0059] 

On the other hand, in the case where the map adapted to display 
the positions of the identified third party and the specific 
holder is not included in the map data stored in the portable 
terminal of the specific holder, this portable terminal transmits 
a signal indicative of the current positions of the third party 
and the specific holder to the central system (step S43) . The 
central system searches for the map data capable of displaying 
both the positions of the third party and the specific holder 
simultaneously, on the basis of the signal of the current 
positions of the third party and the specif ic . holder , and it 
transmits the map data capable of displaying both the positions 
simultaneously, to the portable terminal of the specific holder 

(step S44) . In the portable terminal of the specific holder, the 
map data sent thereto from the central system is displayed, and 
the positions of the third party and the specific holder are 
displayed thereon (step S45) . 

[0060] 

In this manner, with the system of the present invention, 
the position of the third party who is to be sought out can be 
known, not only with the home terminal, but also with a portable 
terminal, and locating an old person or a child actually being 
searched for can be assured. Accordingly, the search for an old 
person or a child can be efficiently carried out. 
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[0061] 

Fig. 7 is a diagram for explaining processes which the central 
system executes in the processing flow of Fig. 6. 

The flowchart of Fig. 7(a) illustrates the processes which 
the central system executes in the case where the current 
positions of the third party and the specific holder have been 
transmitted thereto from the portable terminals. 
[0062] 

Upon receiving the current positions of the two points 
locating the third party and specific holder (step S50) , the 
central system calculates the distance in a straight line between 
the two points, from the positions of the two points (step S51) . 
When the straight line distance between the two points has been 
evaluated, the suitable scale of a map is determined with 
reference to a table as shown in Fig. 7(b) (step S52). A map 
containing the two points is searched for from the determined 
scale of the map (step S53) . Upon finding a map containing the 
two points, the central system transmits this map to the portable 
terminal having transmitted thereto the positions of the two 
points (step S54) . In the portable terminal having transmitted 
the positions of the two points, a display is presented on the 
basis of the map data transmitted at step S54 by the central system. 
[0063] 

Fig. 7(b) illustrates one example of a table which is used 
at the step S52 in Fig. 7(a). In the illustration, the 
correspondence between the distance in a straight line and the 
sort of a map is not strictly appropriate, and Fig. 7 (b) is 
presented just for explanation. 
[0064] 

In the central system, a large number of scales of map data 
items are stored in order to cover various regions . In the example 
of Fig. 7(b), maps in the four scale ranges of 1 to 10, 000, 1 to 
20, 000, 1 to 50, 000 and 1 to 100, 000 are stored. The straight 
line distance signifies the distance between the two points for 
which the relative position is to be known, and it is indicated 
in units of kilometers. 
[0065] 
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In the example of Fig. 7 (b) , when the straight line distance 
between the two points lies between Okm and 100km, the map of scale 
1 to 10, 000 is used. Upon reading from the table that a map of 
scale 1 to 10, 000 is to be used in this manner, the central system 
searches for the map containing the transmitted current positions 
of the two points, from the map data of scale 1 to 10,000 in 
accordance with the latitudes and longitudes, and it transmits 
this map to the portable terminal, having already transmitted the 
straight line distance between the two points. 
[0066] 

Whether or not both the two points are contained in an 
identical map is judged from latitudinal and longitudinal limits 
affixed to the map data. By way of example, as described with 
reference to Fig. 3, the map data consists of several individual 
map data items each of which covers predetermined limits, and each 
individual map data includes data which indicates the latitudinal 
and longitudinal limits covered by the map data itself. 
Accordingly, one of the individual map data items is first chosen, 
and it is judged whether or not the latitudes of the positions 
of the two points are contained in the latitudinal limits covered 
by the chosen map data item. If the latitudes of the positions 
of the two points are contained, it is subsequently judged whether 
or not the longitudes of the positions of the two points are 
contained in the longitudinal limits covered by the chosen map 
data item. In this way, whether or not the two points are 
contained in the single individual map data item can be judged. 
[0067] 

The same applies to the maps of other scales. The table shown 
in Fig. 7(b) illustrates that, when the straight line distance 
between the two points is between 100km and 200km, the map data 
of scale 1 to 20, 000 is searched for; that when the straight line 
distance is between 200km and 500km, the map data of scale 1 to 
50, 000 is searched for; and that when the straight line distance 
is 500km or over, the map data of scale 1 to 100, 000 is searched 
for. It is of course allowed to prepare map data items in scales 
different from the scales mentioned in the above example, and to 
register them in a table for use. 
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[0068] 

Fig. 8 illustrates flowcharts showing a process for 
supervising a third party on the side of a portable terminal. 

Fig. 8(a) illustrates a processing flow for starting the 
supervisory process. 

The user of the portable terminal sets a site which is to 
be supervised and a time period during which the third party does 
not move, in order to set the instructions for supervising the 
actions of the third party on the portable terminal of the user 
(step S60) . The site to-be-supervised may be designated either 
by a regional name or by a latitude and a longitude. In the case 
the site to-be-supervised is designated with the regional name, 
a table for associating regional names with the latitudinal and 
longitudinal limits of correspondent regions is prepared in the 
portable terminal beforehand. When any regional name has been 
input, the latitudinal and longitudinal limits of the 
correspondent region are acquired, and correspondent map data is 
searched for from within the map data 21 stored in the portable 
terminal or is downloaded from the central system. 
[0069] 

When the corresponding map data has been obtained for the 
designated site to-be-supervised, it is displayed on the display 
unit (step S61) . The user further designates a zone 
to-be-supervised on the map displayed for specifying the site 
to-be-supervised, by enclosing the zone with a rectangle, by way 
of example (step S62) . A designating method in the case of 
enclosing the zone with a rectangle may be, for example, one in 
which the display unit of the portable terminal is furnished with 
a touch screen beforehand, and in which the positions of the 
diagonal lines of the rectangle are designated by touching these 
positions with a pen or the like. 
[0070] 

When the zone to-be-supervised has been designated by the 
rectangle, the latitudes and longitudes of the designated zone 
are acquired and recorded (step S63) . Since the zone is 
designated on the map displayed on the display unit, the 
latitudinal limits and longitudinal limits of the designated zone 
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can be easily acquired in such a way that the sides of the rectangle 
are formed in parallel with the lines of latitudes and longitudes 
on the map when the rectangle is depicted on the display, on the 
side of the portable terminal. 
[0071] 

When the latitudes and longitudes of the designated zone have 
been acquired, a time period for the supervision is set (step S64) . 

Fig. 8 (b) illustrates the flow of the process for supervising 
the action of the third party. 
[0072] 

When the supervisory process has been started, it is first 
judged whether or not a fixed time period which is a time interval 
for acquiring the current position of the third party has lapsed 

(step S65) . In a case where the fixed time period has not lapsed, 
the lapse of the fixed time period is awaited. On the other hand, 
in a case where the fixed time period has lapsed, the current 
position of the third party to-be-supervised is acquired (step 
S66) . When the current position has been acquired, it is compared 
with the last position so as to judge whether or not it is the 
same as the last position (step S67) . 

[0073] 

If the acquired current position is not the same as the last 
position, a counter for counting a time period during which, or 
the number of times which, the third party was at an identical 
position (as are counted every predetermined time period) is 
cleared (stepS71) . In contrast, if the acquired current position 
is the same as the last position, the content of the counter for 
counting the time period during which, or the number of times which, 
the third party was at the identical position is incremented (step 
S68) . After incrementing, it is judged whether or not the total 
of the counter has exceeded the predetermined value set initially 

(at the step S60 in Fig. 8(a)) (in step S69) . In the case where 
the content of the counter is not greater than the predetermined 
value, the processing flow returns to the step S65 so as to continue 
the supervision. 

[0074] 

On the other hand, in the case where the total of the counter 
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is greater than the predetermined value, it is judged whether or 
not the third party to-be-supervised lies within the supervisory 
zone, and whether or not the current time falls within the 
supervisory time period (step S70) . In the case where the third 
party does not lie within the supervisory zone or where the current 
time does not fall within the supervisory time period, the count 
value of the counter is cleared (step S71), and the processing 
is repeated from step S65. Besides, in the case where the third 
party lies within the supervisory zone and where the current time 
falls within the supervisory time period, it is decided that the 
third party to-be-supervised remains at the same site 
unnecessarily long, and that an abnormal situation may have 
occurred, and an alarm is raised (step S72) . 
[0075] 

The supervisory process thus far described is effective in 
the case where an administrator has to quickly know the fact that, 
for example, a skier in a skiing area is lying on the ground on 
account of an injury, and where he/she is to cope quickly with 
such matters. In such a process, however, the possibility of an 
erroneous warning will be high unless a high precision positioning 
system, such as GPS, is available. More specif ically, in the case 
of utilizing the base station of the PHS or portable telephone 
systems, the position of a third party can only be specified as 
the location of the base station. Therefore, even when the third 
party has actually moved a little, he/she might be judged as 
standing at an identical position. This holds true also in the 
case of the positioning based on the radio marker. Accordingly, 
the supervision of an abnormal situation of a third party should 
ideally be done under the conditions in which the GPS can be 
utilized to the utmost. 
[0076] 

Figs. 9 illustrate display examples which are presented on 
the display screen of the portable terminal in the system of the 
present invention . 

Fig. 9(a) exemplifies character displays. 

The display 1 indicates the capture state of the satellites 
in the GPS. Mentioned as exemplary display items are Satellite 
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capture state , Number of captured satellites and Number of 
capturable satellites . The number of captured satellites is 
the number of the satellites from which radio waves are actually 
being received, while the number of capturable satellites is the 
number of the satellites which ought to be theoretically 
capturable in view of the current latitude and longitude of the 
portable terminal- In addition, the satellite capture state 
denotes the reception state of the radio waves from the satellites. 
By way of example, the satellite capture state is so stipulated 
that a Good state is determined when the number of captured 
satellites reaches 80% of the number of capturable satellites. 
Alternatively, the satellite capture state may well be 
determined by calculating the ratio of noise contained in each 
radio wave, to the principal signal of the radio wave. 
[0077] 

The display 2 indicates the current position of the portable 
terminal. The current latitude and longitude are displayed on 
the basis of the GPS. Further, a three-point measurement is 
performed using at least three satellites, and the altitude of 
the current position can also be displayed. 
[0078] 

The display 3 indicates the target position of the portable 
terminal. The target position is, for example, the position of 
a specified site to which the holder of the portable terminal wants 
to go. In such a case, when the holder designates a specified 
position on a map, the portable terminal obtains the latitude and 
longitude of the specified site from the map and calculates the 
azimuth of the specified site from the current position. The 
display 3 indicates these physical quantities. That is, the 
latitude and longitude of the target spot and the azimuth from 
the current position are given as exemplary display items. 
[0079] 

The display 4 indicates navigation to a target spot. Given 
as exemplary display items are a distance and an azimuth to the 
target location and the moving speed of the portable terminal. 
Regarding the distance to the target location, when the current 
position and the specified target location are indicated, the 
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terminal automatically calculates the distance from the 
differences of the latitudes and longitudes of the two points. 
Regarding the azimuth, a direction in which the portable terminal 
is currently proceeding, and a direction to the target position 
as calculated from the current position and the target position 

(numerals indicated in parentheses) are obtained with the 
direction detector 20 mounted in the terminal, and they are 
displayed. The moving speed of the portable terminal can also 
be calculated by the built-in acceleration sensor of the direction 
detector 20, and the calculated result is displayed. 

[0080] 

Fig. 9(b) exemplifies simplified graphic displays. 

The display 1 indicates the capture state of the satellites. 
Herein, the number of captured satellites and the number of 
capturable satellites are displayed by characters, and the 
captured satellites and uncaptured satellites are also displayed 
by graphic images for discrimination. 
[0081] 

The display 2 indicates the current position of the portable 
terminal. The current latitude, longitude and altitude are 
displayed by numerals, and the current position is displayed 
together with a path from the start location of navigation, using 
simple graphic images. Although not shown in the display 2, a 
map is actually displayed here, and the holder of the portable 
terminal can know the region where he/she is. 
[0082] 

The display 3 indicates a target position and navigation. 
A target latitude, longitude, azimuth and distance and a current 
azimuth and speed are indicated as character information. A 
graphic image depicted at the lower part of the display 3 is the 
pattern of a compass so as to facilitate understanding of a target 
direction and a current proceeding direction. A white-painted 
arrow denotes the current proceeding direction, while a 
black-painted arrow denotes the direction of the target location. 
[0083] 

Fig. 10 illustrates examples of the external appearances of 
the respective portable terminals of the present invention. 



29 



Figs. 10(a) and 10(b) exemplify the external appearance of 
a terminal of a portable type. Fig. 10(a) is a front view, while 
Fig. 10(b) is a side' view. 
[0084] 

A display screen 50 for displaying navigation information, 
a map, etc. is provided on the front of the terminal, and a GPS 
antenna 51 is attached to the side part thereof. The GPS antenna 
51 may be of either a built-in type or of a construction which 
is attached afterwards using a PC card slot or the like. Further, 
the GPS antenna 51 should preferably have a structure whose 
mounting portion can be moved flexibly so as to capture the radio 
waves from the satellite, and which can be faced upward in any 
attitude from the terminal. Incidentally, the terminal has the 
function of communications installed therein so that it can 
communicate with a central system. Without the communicating 
function, however, navigation based on the GPS is still possible. 
[0085] 

Figs. 10(c) and 10(d) exemplify the external appearances of 
the terminal of a portable telephone type. 

Fig. 10(c) illustrates the state in which a flipper (cover) 
54 is closed. A display screen 52 is provided on the front of 
the terminal. Navigation information and a map are displayed on 
the display screen 52 . A GPS antenna 53 is disposed in the flipper 
54, and it can capture the radio waves from the satellite so as 
to offer current position information etc. to the holder of the 
terminal . 
[0086] 

Fig. 10(d) illustrates the state in which the flipper 54 is 
opened. When the flipper 54 is opened, input buttons 55 become 
visible, and they can be used for giving inputs in order to make 
a telephone call and to receive the services of navigation etc. 
There is a mouthpiece at the base of the flipper 54. Thus, the 
flipper 54 reflects the voice of a person so as to transmit the 
voice to the mouthpiece. 
[0087] 

In this manner, a GPS antenna 53 is built into a part, such 
as flipper 54, including almost no electric circuitry therein, 
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whereby the GPS function can be installed without enlarging the 

size of the terminal. 

[0088] 

[Effect of the Invention] 

According to the present invention, it is possible to provide 
a position information management system of high serviceability 
in which the actions of, for example, an old person or a child 
can be supervised, in which persons holding portable terminals 
can acquire position information from each other, and in which 
an abnormal situation of a person holding a portable terminal can 
be quickly known. 

[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing the system architecture 
of a position information management system according to the 
present invention; 

Fig. 2 is a flowchart of a system change over control process 
for acquiring position information, the control being performed 
by a controller 22; 

Fig. 3 illustrates tables showing the relationship between 
map data to be displayed on a portable terminal and the display 
screen of a display unit; 

Fig. 4 is a flowchart in the case of acquiring a current 
position and then displaying a map; 

Fig. 5 is a flowchart showing the general process of an inquiry 
system for inquiring about the position of the holder of a portable 
terminal, the inquiry system utilizing the system of the present 
invention; 

Fig. 6 is a flowchart showing processes in the case where 
the system of the present invention is applied to the position 
information acquisition between portable terminals; 

Fig. 7 illustrates a flowchart and a table for explaining 
the process of a central system among the processes shown in Fig. 
6; 

Fig. 8 illustrates flowcharts showing a process for 
supervising a third party on the side of a portable terminal; 

Fig. 9 illustrates tables each showing a display example which 
is presented on the display screen of a portable terminal in the 
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system of the present invention; and 

Fig. 10 illustrates examples of the external appearances 
the respective portable terminals of the present invention. 

[Explanation of the Codes] 

10 central system 

11 portable remote terminal 

12 GPS 

13 D-GPS 

14 GPS antenna 

15 radio equipment (portable telephone) 

16 radio equipment (PHS terminal) 

17 radio equipment 

18 display 

19 speaker 

20 direction detector 

21 map data 

22 controller 

23 . radio equipment (portable-telephone base station) 

24 radio equipment (PHS base station) 

25 portable-telephone exchange 
2 6 PHS exchange 

27 information providing unit 

28 map data (including position data for base 
stations of portable-telephone and PHS) 

2 9 radio equipment 

30 controller 

31 position data 

32 home terminal 

33 information providing point (radio marker) 

50 and 52 display screen 

51 and 53 GPS antenna 

54 flipper 

55 input bottom 
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[FIG. 2] FLOWCHART OF A SYSTEM CHANGE OVER CONTROL PROCESS 
FOR ACQUIRING POSITION INFORMATION, THE CONTROL . 
BEING PERFORMED BY A CONTROLLER 22 
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[FIG. 4] FLOWCHART IN THE CASE OF ACQUIRING A CURRENT POSITION 
AND THEN DISPLAYING A MAP 
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[FIG. 5] FLOWCHART SHOWING THE GENERAL PROCESS OF AN INQUIRY 

SYSTEM FOR INQUIRING ABOUT THE POSITION OF THE HOLDER 
OF A PORTABLE TERMINAL, THE INQUIRY SYSTEM UTILIZING THE 
SYSTEM OF THE PRESENT INVENTION 
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[FIG. 7] FLOWCHART AND TABLE FOR EXPLAINING THE PROCESS 

OF A CENTRAL SYSTEM AMONG THE PROCESSES SHOWN IN FIG. 6 
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[FIG. 8] FLOWCHARTS SHOWING A PROCESS FOR SUPERVISING 

A THIRD PARTY ON THE SIDE OF A PORTABLE TERMINAL 
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[FIG. 10] EXAMPLES OF THE EXTERNAL APPEARANCES OF THE RESPECTIVE 
PORTABLE TERMINALS OF THE PRESENT INVENTION 



[Document Name] Abstract 
[Abstract] 

[Object] The present invention provides a position information 
management system of higher serviceability. 

[Means for solving the Problem] A position information 
management system in which a portable remote terminal 11 includes 
a plurality of kinds of positioning means for positioning based 
on a GPS, positioning based on a portable-telephone or PHS base 
station, positioning based on a radio marker 33, and independent 
positioning based on a direction detector 20, so that the holder 
of the portable remote terminal can be navigated anywhere. The 
holder of the portable remote terminal 11 can know the position 
of a third party similarly holding such a portable remote terminal 
11, by inquiring of a central system 10, and he/she can supervise, 
for example, the action of an old person, a child, or a skier in 
a skiing area. Further, only the map data of a district which 
is often used by the holder is stored in the portable remote 
terminal 11. In this regard, when the holder is in a district 
not contained within the retained map data, he/she downloads 
corresponding map data from the central system 10 and uses the 
downloaded map data. 
[Selected Drawing] Fig. 1 
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